S.KEY1571]                   MORBID ANATOMY                           363

affected animals show no clinical abnormality and the existence of
infection is demonstrable only by laboratory investigation, such as
the recovery of the organism from milk or urine, agglutination tests
with blood serum or milk, and the reaction to intradermal injection
of antigen. Cows kept in association with infected goats and sheep
may also develop the infection, and although these animals do not
suffer appreciably in health they may excrete the organism in the
milk.

Undulant fever in man is commonly contracted by consumption of Sources of
infected milk, or milk products, such as butter, cheese, and ice-cream. l^non m
The disease may also result from direct contact with infected animals
or through working with manure. Other possible means of spread are
by dust, soil, and water, in all of which the organism may survive for
several weeks. Laboratory experience has proved that Br. melitemis
can readily enter the system through abrasions of the skin or mucous
membrane, so that infected discharges and fomites may communicate
the disease in various ways. Infection has followed a prick with a con-
taminated needle, and it is possible therefore that biting insects on
occasion serve as mechanical vectors. In human subjects the organism Excretion of
may be excreted in the urine, faeces, and milk, but not, so far as is
known, in the saliva or sweat.

4-MORBID ANATOMY AND BACTERIOLOGY
The disease has not any distinctive morbid anatomy, and diagnosis can Morbid
be established at necropsy only by isolation of the causal organism. anatomy
The spleen is enlarged and congested, the sinuses are distended with blood Spleen
and lymphoid cells increased in number. The pulp is soft and friable
and may even be diffluent. The average weight of the organ is about
18 oz. but weights up to 60 oz. have been recorded. The liver is enlarged Liver
and congested and shows a small-cell infiltration around the lobules.
Patches of congestion are present in the intestine particularly in the Intestine
duodenum, upper part of the jejunum, and large intestine, these
inflammatory changes sometimes progressing to superficial ulceration
of the mucosa. The mesenteric glands are enlarged and soft in con- Glands
sistence. The kidneys share in the general febrile and toxic changes Kidneys
found in the other abdominal organs. At necropsy Brucella is most Isolation of
readily recovered from the spleen, liver, and mesenteric glands.            organism
Brucella melitensis (Micrococcus melitensis) is a small bacillus, O6//- The organism
to 1-2/x long and 0-5/A to 0-7/x broad, with many coccoid forms. It is
Gram-negative, non-motile, and does not ferment any sugar. Although
Br. melitensis can grow slowly in ordinary media, its growth is increased Cultivation
in the presence of glucose, blood, serum, or liver extract, and such
additions are advisable for recovery of the organism. Continued cultiva-
tion on artificial media tends to alter the antigenic structure of Brucella Rough forms
thus producing rough variants, a divergence which at one time caused